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Abstract 
 
According to scientific works of such authors as Porte,(1990) and Ketels, Solvell(2009), Lindqvist the cluster approach plays a 
vital role in the economy and in human life generally. It leads to solution to a range of problems in the case of rational 
implementation. A highly competitive global economy allocates too little resources to certain industries. That development of 
sustainable, innovative responses from industry is then vital. Nowadays the sustainable development clusters also can help to 
improve international competitiveness. This paper aims at understanding the cooperative relationship between different  members 
of a cluster.   A framework for cooperative relationship development in innovation and knowledge contexts is based on 
interdependency of cluster members’ strategies with each other, especially education and production components.  
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
 
Nowadays the globalization process requires new approaches, innovations and changes from the education 
system. One such approach is the collaboration between education and business systems in clusters.  Today cluster 
development problems are becoming ever more urgent because cluster development remains one of the most 
effective ways to increase competitiveness. Currently there is a lot of scientific research related to cluster theory 
(Weber, 1929; Schumpeter,1934 ; Rosenfeld, 1997;  Porter, 1990). Cooperative relationships in clusters offer an 
opportunity for optimization of engineering and manufacturing processes and minimization of nonmanufacturing 
costs for cluster participants. As a result all cluster members get supplementary competitive advantages. An 
additional point is that cooperative relationship in clusters stimulates innovation activity, foster progressive 
technologies and knowledge exchange. There is a free information exchange and fast novelty distribution by 
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channels of suppliers and consumers. Many participants in clusters overcome differences and latitude during 
development process in relationship. The last years have witnessed improvements in the understanding of 
cooperative relationships in industrial clusters (Solvell, Lindqvist, & Ketels, 2003; Amisse & Muller, 2009; Han, 
2009; Safiullin, Ankudinov,& Lebedev, 2013). Therefore there are some unsolved problems in the analysis of 
cooperative relationships. One of the under-studied problems is an analysis of cooperative relationships in industrial 
clusters based on the dynamic approach. Therefore it was considered important to introduce for your consideration 
the author’s analysis of methodology of  cooperative relationships and to demonstrate the usage of it’s evidence 
from the automotive cluster participants of the Republic of Tatarstan such as Kazan (Volga Region) Federal 
University and  OJSC “KAMAZ”. 
 
2.  Methodology specification 
 
This methodology pays attention to not only static but also dynamic analysis of cooperative relationships in 
industrial clusters. The main idea of this methodology is  based on the proactive management theory (Ansoff,  
2007). According to the proactive management theory a cooperative relationship in industrial clusters is studied by 
using graph and game theories. 
The author’s methodology of analysis involves the procedure with three main steps of study:  
x Structure of industrial cluster; 
x Proactive innovation and knowledge management in cluster; 
x Payment matrix of cluster member strategies. 
Further let us consider each of  these steps.  
 
2.1.  The first step: Structure of industrial cluster   
 
The structure of industrial cluster can be presented as following: 
 
K={E, L},                                                                                                                                                            (1)           
 
where E- set of cluster elements; 
            L- set of links between cluster elements. 
In this context, set of cluster elements K can be described as: 
       
 E={ei}, i=1,…,n,                                                                                                                                                (2) 
 
where ei- element of cluster 
            n- number of cluster elements.  
Set of links L between elements of cluster li и lj  can be described as: 
 
L={lij}, i,j=1,…,n.                                                                                                                                               (3) 
 
It is worthwhile to say that the value of a cluster member can be estimated by parameter (ai), and potential- (bi). 
Successful industrial cluster development is dependent on critical mass (R). When cluster development reaches a 
critical mass the process of transformation and self-development begins. In this case following system (4) is correct: 
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σ  ൒ ୬୧ୀଵ                                                                                                                 (4) 
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2.2. The second step:  Proactive innovation and knowledge management in cluster 
 
The second step is based on proactive management and explained by the method of graphs. In this case the 
network (G) is presented as a graph where there are a number of points defined as nodes and lines joining them and 
defined as edges. Assume each edge (n + 1) is described by two given parameters: effect (Эij) and time (tij). Each 
path (m) characterizes proactive management process of innovation and knowledge in a cluster. Suppose path length 
equals sum of it’s time edges. If the process length is different from the given time (T) then penalties (c (m)) occur 
which vary as deviation: 
 
ሺሻ ൌ ቊ൫ െ ሺሻ൯ǡ ሺሻ ൑ ሺሺሻ െ ሻǡ  ൑ ሺሻ   ,                                                                                                                    (5) 
 
where coefficients a and b can each be positive and negative.  The problem involves path (m*) finding which 
maximize the difference between effect and penalties, i.e.: 
 
 כൌ 
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ሺሻሿሺ͸ሻ 
 Let’s consider (T (a), T (b)) as optimal path lengths. For finding paths (m (a), m (b)) it is necessary to solve the 
problem of finding   of maximum length path. We shall consider six variations. 
Let a ≥b then T (b) ≥ T (a) and : 
 
x if T (b)≥T (a) ≥T, then (m (b)) – optimum solution to problem; 
x if T ≥T (b) ≥T (a), then (m (a)) – optimum solution to problem; 
x if T (b) ≥ T ≥T (a), then compared (m (a)) and ( m(b)) by lengths ( l = Э – c) we chose  maximum length 
path. 
Let a ≤b then T (b) ≤ T (a) and: 
x if T (a) ≥ T (b) ≥ T then (m (b)) – optimum solution to problem; 
x if T ≥T (a) ≥ T (b) then (m (a)) – optimum solution to problem; 
x if T (a) ≥T ≥ T (b) then problem doesn’t have efficient methods of solution.  
 
2.3. The third step: Payment matrix of cluster member strategies 
 
The third step concerns an analysis of cluster member strategies. This part of methodology is based on elements 
of game theory. There are general payment matrix, see Tablo. 1. 
 
       Tablo1 .  General payment matrix 
Strategic choice of cluster member 
 
Member X 
cooperation (q) non cooperation (1-q) 
 
 
Member 
Y 
  
 cooperation (p) 
  
 
 
U1X, U1Y 
 
U2X,U2Y 
  non cooperation (1-p)      U3X,U3Y       U4X,U4Y 
 
It should be noted that the payment matrix should be constructed for all cluster members. It was decided to 
analyze the cooperation relationship of two cluster members for clarity. Participants of cluster (X, Y) carry out the 
cooperative innovation and knowledge. Suppose that the possibility of  (X) member cooperation  is (p), and the 
possibility of non cooperation  is (1-p) ; the possibility of  (Y) member  cooperation  is (q), and the possibility of non 
cooperation  is (1-q). According to above assumptions there are four variants of a  relationship result in a cluster 
(U1X, U1Y; U2X,U2Y;  U3X,U3Y; U4X,U4Y) 
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3. Discussion of results 
 
According to introduced research methodology it was decided to analyze an automotive cluster of The Republic 
of Tatarstan. Participants of the automotive clusters of The Republic of Tatarstan are automobile manufacturers, 
suppliers, engineering and consulting companies, research organizations, universities, banks, infrastructure and local 
authorities. All members of the automotive cluster can be divided into three levels. The first level consists of leader 
companies such as the largest automobile corporation of the Russian Federation OJSC “KAMAZ” and the special 
economic zone “Alabuga”. The second level includes small and medium-sized businesses which supply utilities and 
services to key companies. The third level involves the local business climate which provides human and financial 
resources and infrastructure to key companies. Potential and value estimation of cluster members in The Republic of 
Tatarstan has shown that clusters have yet to reach a critical mass. It is necessary to increase efficient cooperation 
between cluster members for a solution to this situation. In order to give a more illustrative example of collaboration 
analysis it was chosen to analyze the relationship between Kazan (Volga Region) Federal University (KFU) and 
OJSC “KAMAZ”. In consideration of the relevant information the strategic purposes of OJSC “KAMAZ” 
development were defined, see Table 2. 
 
                                         Table 2. Development purposes of OJSC “KAMAZ” 
Figures Years 
 2015 2020 
Sales volume of machines, pcs 60000 80000 
Sales exposure to abroad, % 18 25 
Revenue, bln rub 170 350 
EBITDA, % of revenue 12 14 
Investment, bln rub 29 62 
 
As for KFU it supports efficient relationships with key manufacturers. All variants of  the collaboration between 
two automotive cluster members can be noted on the payment matrix, see Tablo 3. 
 
         Tablo 3. Payment matrix for Kazan (Volga Region) Federal University and  OJSC “KAMAZ”  
Strategic choice of cluster member 
 
Kazan (Volga Region) Federal University 
cooperation (q) non cooperation (1-q) 
 
 
OJSC 
“KAMAZ” 
cooperation (p) 
 
 
 
U1X, U1Y 
 
0,U2Y 
non cooperation (1-p)  
U3X,0 
 
0,0 
 
As we can see the cooperation of KFU and OJSC “KAMAZ gives benefit ( U1X, U1Y) to each of them.  This 
collaboration can be efficient on the condition that the proactive approach is used. In this context it is reasonable to 
pay particular attention to the research and development area regarding better ecological parameters of machines, 
fuel substitution, combined power plants, launching into the manufacture of automobiles of Euro 4, 5 class, better 
capacity for deadweight ratio and fuel economy, complication of the technology, producing of new product line with 
usage of new material and electronic systems. 
 
4. Conclusions 
 
The study results show that each of the education and business systems may gain advantages from the 
collaboration process.  These advantages depend on the character and the conditions of the cooperation in the 
clusters directly. For that matter the purpose of this article was connected to the analysis of cooperative relationships 
in industrial clusters. The author proposed and executed the suggested methodology of collaboration analysis. An 
example of a cooperative relationship analysis in automotive cluster of The Republic of Tatarstan proved the 
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methodology efficiency. Also worth noting is that the internet and the age of globalization essentially influences the 
collaboration development in cluster. It may be appropriate to change the cluster concept from a territorial to a 
global one  in the very near future. According to this point of view the author’s future research will focus on the 
analysis of cooperative relationships between participants (education and business systems) from different countries 
and regions in particular Turkey and The Republic of Tatarstan.   
References 
A resource for educators and students of game theory (2001-2007)  http://www.gametheory.net/lectures/level.pl 
Amisse S., Muller P. (2009) The logics underlying cluster dynamics and strategies of interfirm collaboration. DRUID Summer Conference - 
CBS, Copenhagen, Denmark 
Ansoff  I.H. (2007) Strategic management. (11 th ed. ) New York, Palgrave macmillan, (Chapter 5) Development-978-0-87855-698-4.html. 
Han X. (2009) Research on relevance of supply chain and industry cluster. International journal of marketing studies, Vol.1, No.2, 
http://www.ccsenet.org/journal/index.php/ijms/article/view/4237/0.  
June 17-19, http://www2.druid.dk/conferences/viewpaper.php?id=5728&cf=32. 
Kazan Federal University (1995-2014) http://kpfu.ru/portal/docs/F1027395031/Vystuplenie.KFU.25.10.2013g.._angl._.pdf 
OJSC KAMAZ ( 1999 – 2014) http://kamaz.net/download/strategy/stratrus.pdf 
Porter, M (1990) The competitive advantage of nations. N.Y., Free press. http://kkozak.wz.cz/Porter.pdf 
Rosenfeld S. (1997) Bringing business clusters info the mainstream of economic development.  European planning studies, 5, pp. 111–122. 
Safiullin, M.R., Ankudinov, A.B., Lebedev, O.V. (2013) Research into the motives and factors of investment activities of enterprises (by the 
example of companies in the Volga Federal District). Studies on Russian Economic Development, 24 (4) , pp. 385-393 
Safiullin, M.R., El'shin, L.A., Shakirova, A.I. (2012) Evaluation of business and economic activity as a short-term forecasting tool. Herald of the 
Russian Academy of Sciences, 82 (4), pp. 290-294 
Schumpeter, J. (1934) The theory of economic development. Cambridge, http://www.transactionpub.com/title/The-Theory-of-Economic- 
Solvell O. (2009) Clusters – Balancing Evolutionary and Constructive Forces. (2d ed.) Danagards Grafiska, Odeshog, (Chapter1-2) 
Solvell O., Lindqvist G., Ketels Ch. (2003) The cluster initiative greenbook. Bromma tryck AB, Stockholm, (Chapter 2) 
Weber, A. (1929) Theory of the location of industries. Chicago,  
http://archive.org/stream/alfredweberstheo00webe/alfredweberstheo00webe_djvu.txt. 
